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可能性及研究该过程中干性因子 Oct4 和胰岛β细胞相关因子 Pdx1、MafA 与
insulin 的表达变化。 
方法：1.采用相关生长因子分四个阶段诱导 iPS 细胞向胰岛素分泌细胞定向分
化，使用实时定量 PCR 检测分化过程中相关基因的表达变化；2.通过 Western 









性干细胞相比较，分化成熟后的细胞低表达 Oct4 蛋白，开始高表达 Pdx1、MafA
和 insulin 蛋白。4.细胞免疫荧光实验证明分化结束后的细胞中有部分细胞成
功表达胰岛素分泌相关基因；5.分化结束 C 肽分泌实验显示在不同葡萄糖浓度


















β细胞相关因子 Pdx1 先表达并且升高，Pdx1、MafA 和 insulin 的表达共同
促进了目的细胞的胰岛素和 C 肽分泌。 
















Background: induced Pluripotent Stem Cell (iPS cell) is a kind of pluripotent stem 
cell with stem cell characteristics from somatic cells which is reprogrammed by 
exogenous factors. iPS cell has characteristics of self-renewal and pluripotency which 
is similar to embryonic stem cell. Studies have shown that human embryonic stem cell 
can differentiate into pancreatic beta cell and the expression of related specific 
markers, and it can be used to treat diabetic mice model successfully. 
Objective: To discover the possibility of human iPS cell differentiate into insulin 
secreting cells with the induction of related growing factors and to study expression 
and relationship of stem gene Oct4 and beta cells related gene Pdx1, MafA and 
insulin. 
Method: iPS cell could be differentiated into insulin secreting cell by inducted of 
related growing factors by four stages. Expression changes of genes were detected by 
real-time quantitative PCR. Expression changes of related protein between iPS cell 
and differentiated cell were detected by Western-Blot. We also used cell 
immunofluorescence technique to detect expression of related protein in differentiated 
cells. The glucose-stimulated C-peptide release experiment could be used to verify the 
successful progress of differentiation. Efficiency test was completed by flow 
cytometry. 
Results: Expression of stem factor Oct4 decrease occurred mainly in the first two 
stage, there is no significant difference between stage three and four. During the 
process of differentiation, beta cell related factor Pdx1 can be detected in stage one 
and keep increasing, expression of MafA is low in the first stage but it start to  
increase in stage three and four; insulin gene is detected at the terminal of stage two, 
but there is high expression in stage three and four. Results of Western-blot show the 
mature cells of differentiation have low expression on Oct4 protein and high 
expression on Pdx1, MafA and insulin. Cell immunofluorescence experiment shows 
that portions of these cells have successful expression of genes related to insulin 
secretion at the end of differentiation; the glucose-stimulated C-peptide release 
experiment shows in different concentration of glucose stimulation, differentiated 















secreting can be proved and the efficiency of differentiation is 5.40% according to 
flow cytometry. 
Conclusion：iPS cell can differentiate into insulin secreting cells by inducted of 
related growing factors, during the process of differentiation, stem factor Oct4 are 
decreasing, beta cell related factor Pdx1 expressed and increased first, expression of 
Pdx1, MafA and insulin work together to promote the secretion of insulin and C 
peptide of differentiated cells. 
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血管病。根据国际糖尿病联盟（International Diabetes Federation, IDF)统
计，全球在二十世纪初约有糖尿病患者 1.51 亿，但是目前患者已达接近三亿，



































诱导多能性干细胞（induced Pluripotent Stem cells, iPS cells）是成
体细胞在外源性因子的作用下重编程为具有胚胎干细胞特性的多能性干细胞。
2006 年，日本科学家山中伸弥首先使用小鼠成体细胞重编程而成[1]，从此开启了
iPS 细胞的时代。2007 年 12 月，日本的山中伸弥成功的将 Oct4，Sox2，c-Myc
和 Klf4 这四种因子转入人体细胞中得到人源的 iPS 细胞，同年，美国威斯康辛
大学的 Thomson 小组使用 Oct4，Sox2，nanog 和 lin28 四个因子将人体细胞重编

































1.4 干性因子 Oct4 
Oct4、Sox2、c-Myc 和 Klf4 作为把人的体细胞重编程为诱导多能干细胞
经典的四个因子， 早由日本京都大学的 Yamanaka 等人首次使用，因此也被称
为 Yamanaka 四因子，它们表达的变化也常常被用于检测 iPS 细胞干性的标志。
进一步的研究表明，单个转录 Oct4 到成体干细胞内也可以诱导成体干细胞的去
分化。Oct4 是到现在为止被人类发现 早且 为重要的维持胚胎干细胞自我更
新及多潜能性的重要基因。又被称为 OTF3、OTF4、POU5F1 或 Oct3。Oct4 含 352
个氨基酸，分子量为 38kD，位于人染色体 6p21.3，为 POU 家族的第五类转录因




Oct4 是 早被确定为调节细胞多能性的基因，Oct4 作为保持干细胞多能性和自
我更新能力的重要基因的一个已经成为干细胞有关研究的热点。而在 iPS 细胞的
表达中，Oct4 被证明是维持干细胞状态所必需的因子，而其它几个因子更多起
到的是促进转化和抑制凋亡的作用。Oct4 是首先在 ES 细胞中明确的多能性调控
关键因子，广泛用作 ES 细胞多潜能性鉴定的标志,其在 iPS 细胞中的表达较高。 
1.5 胰岛β细胞相关因子 Pdx1、MafA 与胰岛素的生成 
1.5.1 Pdx1 与胰岛素的生成 



















其通过调控 insulin 及 insulin 相关基因的表达, 促进胰岛素 分泌从而维持
胰岛β细胞的正常功能。有研究表明, 胰岛新生时, 正处于增殖状态的导管上皮
细胞重新表达 Pdx1, 使 Pdx1 在胰腺导管上皮细胞表达增高，并使 Pdx1 在前体
细胞内直接转导, 与 insulin 启动子结合, 提高 insulin 基因的转录和表达。 







结构，正常表达的 MafA 蛋白使得胰腺结构和功效得以保持。MafA 基因表达在胰
岛β细胞分化的后期可以被检测到，其除了与 Pdx1 协同刺激完成 insulin 的表
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